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Design and Actual Operational Treatment Effect of Wastewater Treatment Process for Toluene
Diamine Production
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Abstract: Wastewater from the production of toluene diamine is characterized by strong toxicity, difficult degradation, and high
pollution. It contains pollutants such as nitrobenzene, toluene diamine, and high concentration ammonia nitrogen, posing a
multidimensional threat to the ecological environment, human health, and production safety. To achieve the standard discharge of this
type of wastewater, the wastewater from a certain toluene diamine production enterprise was taken as the research object, and a
combination process of "two-stage low-temperature settling regulating tank low-temperature wet catalytic oxidation hydrolysis
acidification two-stage A/O" was adopted for treatment. Through engineering design and actual operation monitoring, the results show
that the two-stage low-temperature settling achieves a recovery rate of 88% for nitrobenzene substances, and the COD removal rate in
the wet catalytic oxidation section is 87.5%. After deep treatment by the biochemical system, the effluent COD, ammonia nitrogen,
nitrobenzene, and aniline concentrations are reduced to 78mg/L, 9mg/L, 0.6mg/L, and 0.1mg/L, respectively. The discharge water
quality meets the first level standard requirements of the Comprehensive Wastewater Discharge Standard (GB8978-1996). The
operating cost per ton of water for this process is 19.8 Yuan, and it achieves the resource recovery of nitrobenzene, balancing
environmental and economic benefits. This project case provides a practical and feasible engineering reference for the treatment of
similar high concentration and difficult to degrade organic chemical wastewater.

Keywords: toluene diamine; wastewater treatment; nitrobenzene recovery; low temperature wet catalytic oxidation
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